SUMMARY
In cases of coronary artery spasm, life-threatening ventricular arrhythmias are possible and can lead to sudden cardiac death. Treatment for this condition includes implantable cardioverter defibrillators, but their effectiveness in patients who present with ventricular fibrillation is debated. Our patient presented with intractable ventricular fibrillation episodes that triggered shocks from her implanted defibrillator. At 2 years of follow-up, we placed her on 200 mg/day of oral amiodarone, after identifying short-coupled premature contractions as the trigger for the ventricular fibrillation. In the 2 years following initiation of this drug therapy, the patient had no further fibrillation episodes.
BACKGROUND
Coronary artery spasm often causes life-threatening ventricular arrhythmias and sudden cardiac death. 1 While implantable cardioverter defibrillators (ICD) have improved mortality in high-risk patients with coronary artery spasm, [1] [2] [3] [4] the efficacy of ICD in patients with ventricular fibrillation (VF) related to coronary artery spasm is still controversial. 2 3 Here, we present the case of a patient with coronary artery spasm, who had multiple episodes of appropriate ICD shocks despite sufficient medical treatment. Ultimately, pharmaceutical therapy appeared to eliminate her episodes of VF.
CASE PRESENTATION
A 53-year-old woman with a history of hypertension and cerebral bleeding 5 years previously experienced a sudden episode of VF. An emergency medical team was activated, and the VF was successfully defibrillated with an automatic external defibrillator. The patient was taken to a cardiac care unit by the emergency medical team. She had experienced no anginal symptoms prior to the VF. The patient was obese, but had no history of diabetes.
INVESTIGATIONS
The 12-lead ECG on admission to the cardiac care unit was normal (figure 1), and an echocardiogram showed no wall motion abnormalities (figure 2). The major results of blood testing are shown in table 1. Postcardiac arrest blood tests revealed an increased serum transaminase, lactate dehydrogenase, creatine phosphokinase and white cell count. A troponin T test was negative. Four days following her admission, VF recurred following prominent ST segment elevation on the ECG. In this episode, as well, the patient did not report any anginal symptoms (figure 3). The VF was immediately defibrillated with an external defibrillator, and the ST segment elevation normalised after successful defibrillation. An echocardiogram also demonstrated normal wall motion, and blood tests showed no abnormality at that time. A coronary angiography was performed, which appeared normal; however, an acetylcholine provocation test induced multivessel coronary artery spasms (figure 4). A signal-averaged ECG was negative (figure 5). As a result of these findings, transient myocardial ischaemia owing to coronary artery spasm was considered to be the cause of the VF.
DIFFERENTIAL DIAGNOSIS
Coronary artery disease, cardiomyopathies, channelopathies such as short or long QT syndrome, J wave syndrome, Brugada syndrome and electrolyte abnormalities should be considered as a cause of VF. After admission, we ruled out acute coronary syndrome, other acute cardiovascular events and Figure 1 The 12-lead ECG results on admission. The ECG did not indicate ischaemic changes, pre-excitation or repolarisation abnormalities such as short or long QT, J wave or Brugada syndrome.
electrolyte abnormalities leading to VF. Based on the angiography, ECG, echocardiogram and provocation test findings, cardiomyopathies and channelopathies were unlikely, whereas coronary artery spasm was the most possible cause leading to VF in the present case.
TREATMENT
Following testing, the patient was placed on oral diltiazem at a dose of 240 mg/day, isosorbide mononitrate at a dose of 40 mg/ day and nicorandil at a dose of 15 mg/day to prevent coronary artery spasm leading to VF. In addition, because the patient agreed to an ICD implantation, we implanted a single-chamber ICD (Current VR; St Jude Medical, Sylmar, California, USA), considering the patient's history.
OUTCOME AND FOLLOW-UP
The patient did well for 2 years following implantation, but then visited our emergency room again, reporting about transient loss of consciousness. The routine examinations including ECG, echocardiogram and blood tests did not show any abnormality. ICD telemetry revealed one episode of shock therapy due to VF (figure 6). ST segment change was not apparent on the telemetry data. The patient reported having never forgotten to take medications and had not experienced chest pain prior to the loss of consciousness. Although we increased the dose of nitrates up to 80 mg/day, the patient received another appropriate ICD shock 3 months later. Eventually, oral amiodarone at a dose of 200 mg/day was started, as the VF was always triggered by short-coupled premature ventricular contractions. During the subsequent follow-up periods over the course of 2 years, no ventricular arrhythmia episodes were documented following initiation of amiodarone.
DISCUSSION
Coronary artery spasm, especially multivessel spasm, causes lifethreatening ventricular arrhythmias leading to sudden cardiac death. Takagi et al 4 reported that coronary artery spasms were documented in 6% of patients resuscitated from cardiac arrest, and cardiac arrest occurred in 2.4% patients with coronary artery spasms. They emphasised that the patients with coronary artery spasm and episodes of cardiac arrest were a high-risk group for future adverse cardiac events including sudden cardiac death. 4 In patients with severe coronary artery spasms, ventricular arrhythmias are caused by prolonged myocardial ischaemia, which induces abnormal transmural dispersion of refractoriness. An ICD is not a fundamental treatment for such patients; therefore, aggressive medical therapy is still required. Although the efficacy of secondary preventive ICD implantation on mortality in high-risk patients with coronary artery spasm is still controversial, 2 3 ICDs have saved numbers of patients from potential sudden cardiac death. 4 The present case was a patient who was successfully resuscitated from sudden-onset VF. Of interest, her ECG at rest was normal, and the echocardiograms showed no structural heart disease. Signal-averaged ECG was also negative. Only a transient ST segment elevation on ECG just before the subsequent episodes of VF was observed. Coronary angiography revealed provocative multivessel coronary artery spasm, following intracoronary injection of acetylcholine in this patient. Throughout the examinations, acute coronary syndrome, idiopathic cardiomyopathies, short or long QT syndrome, J wave and Brugada syndrome and electrolyte abnormalities were not plausible as causes of VF. As in previous studies, the diagnostic accuracy of coronary artery spasm by intracoronary injection of acetylcholine was very high. 5 The sensitivity and specificity have been estimated at 90% and 99%, respectively 5 ; therefore, we considered in this case that the VF was led by silent myocardial ischaemia owing to coronary spasm.
Despite sufficient medical therapy for preventing coronary artery spasm, VF recurred. Thus, the co-existence of "idiopathic" VF with coronary artery spasm should also be ruled out. 6 7 Nishizaki et al 6 demonstrated abnormal ventricular repolarisation in patients with coronary artery spasm. Signal-averaged ECG did not indicate the existence of substrate for ventricular arrhythmias in the present case; however, we considered that the recurrent coronary artery spasm may have created tiny potential arrhythmic substrates leading to VF. This inference might be supported by the fact that amiodarone was effective in preventing further occurrence of VF.
In actual clinical practice, it is quite difficult to confirm whether induced coronary artery spasm represents a bystander finding or not. Nevertheless, this patient was able to avoid a fatal episode with an ICD implantation. Hybrid therapy with coronary dilators, an ICD and additional antiarrhythmic drugs are considered to be ideal in drug-refractory patients with coronary artery spasms.
Learning points
▸ Coronary artery spasm is an important cause of ventricular fibrillation (VF) and sudden cardiac death. ▸ VF may occur without prior angina. ▸ Medication doses that are considered to be sufficient may not always prevent coronary artery spasm leading to VF. ▸ Coronary artery spasm can be associated with idiopathic VF. ▸ The efficacy of implantable cardioverter defibrillators (ICD) is controversial, but a number of patient's lives have been saved by an ICD as in present case. ▸ A combination therapy with coronary dilators, an ICD and antiarrhythmic ▸ drugs may be needed in such patients. 
